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On the Relationship Between Mesospheric Circulation
and the Frequency of Ndctilucent Clouds

by W. Schroeder, Roermebeck

‘SUMMARY
It is shown by the example of‘selected observations that a relationship
exists between mesospheric circulation (Faust's ﬁodel) and the frequency of
noctilucent clouds. The prerequiéite for the formation of noctilucent clouds
are low temperatures and other qomponents such as, sufficient H20 conditions.
. During the wintér circulation (descending motion according to Faust's model)

no noctilucent clouds can be observed.

1. Observations
A necessary prerequisite for the treatment of noctilucent clouds (abrev-
iated NLC) are comprehensive catalogs. Unfortunately, observations of NLC

have, up to now, beenf&ggéiaéed only sparsely so that presently very few

~

compilations are available.

The work of Soviet researchers would be espécially appreciated since they
compile their observations in catalogs (see [1, 2, 21]). It is also convenient
that the results of Soviet research are relatively easily bbtained by the
observer. It was therefore possible to use‘geveral series of Soviet observations
for this study (see [4 - 6], [11], [17 - 22]). In addition to this, the
English observétions (see [12]) as well as the observations from Western Europe
(see [13, 14]) and finally, the data by Roennebecker (see [15]) were used.

The degree of reliability of the observations is of decisive importance.
For this it must be considered that the data are limited by external factors
(meteorological conditions, distribution‘and personnel of the observation
stations as well as individual psychophysical characteristics of the observer).
Although in England, Roennebeck and in the region of the U.S.S.R. routine

observatories are installed, they are not an absolute guarantee for continuous

/
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mdnitoring;»it is therefére, impossiﬁlevto makerreliable Stateﬁents as to the
actual time at which a visual observétioh of the NLC was made fof the first
time in the year. Although it is possible to find out from the observaﬁion
series ﬁhe days on which an NLC was sighted for the first:time, it cannot be

seen from the reports on which (clear) days before that no NLC were seen.

Fig. 1: Photograph of a noctilucent cloud.

I gratefully received this picture from J. Paton, who also gave his kind
permission for its publication. '

' Naturally on £he other hand, it is simple to determine the accuracy of
én observation if data and timerare known. Since the position of the sun for
this particﬁlar time can be easily determined, it can be decided whether the
sighted object was actually an NLC. : ¢
| Last, but not least, it is desirable to note thé homogeneity of the
observation nétwork. In~§outhern_Eur0pe no such network exists; only in the
region of the U.S.S.R. does a comprehensive network‘of sfations exist so that
some degree of continuity is guaranteed (see Vasilyev [18]). On the other
hand, simultaneous observations are possible dufing summer time'for an area
comprising appfoximately 17° of latitude and about 110° of ‘longitude; by this
‘means compilations can complement each other.. Continuous monitoring can

therefore be assumed to exist at least for the region of Burasia (¢ 50 - 60° N).
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2. Seasonal Frequeng& of NLC

When' comparing the data obtained from Englgnd”anq.thewobservationé of
Gerﬁan -~ Soviet origin, a significant difference»Can be seen; _Approximately
beginning with August, no NLC can be made in Englaﬁd. _For Roennebeck, on the
other hand, observations are still available from August/September and fof
the U.S.S.R. even from October/November.

The v151b111ty for the NLC for the northern hemlsphere is generally
during the months Aprll - August, where a maximum occurs during the month of
july; Deviations from this could be caused by the geographiCal pdsition of the-
observer. . | o .

As far as thé winter months are concerned, there'is no occurrence for
NLC for Roennebeck or England. Occasionally reported sightings during the
'winter'(Germany, 1885 ; 1956) are ﬂot to be considered as actuél sightings
of NLC, as it'was>shown that the observations by Hamilton [17] was not an
>'actual NLC., As far as the data are concerned, a generalized treatment will
have to come from an expért in this country before observations made during
: the winter months can be evaluated.

It follows from these rgmarks that the NLC are strictly a summer phenomenon.
It has to be assumed therefore, that it is only during the summer that specific |

conditions prevail which result in the formation of NLC.

Table 1
. 1 . England
Agfea/r UdSSRY) .Ronnql?_eck [15] [12]—[14]
1959 | 13.5.—31. 8. 18.6.—14.7. | 28.5.—25.7..
h | 28.6.—15. 7. R .
1960 | 4.6.—18. 6. | 15.6.—21.7. | 26.5.~ 3.8."
. le27.6.— 7.1 | . B R
S 120.6.-19. 9. |- . . % U
;, 1961 | 20.6.— 9. 8. | 15.6.—13.8." | 12.6.— 1.8."
b 124,813, .| . ool
| 1962 | 8.6.—30. 7. | .7.6.=~ 5:8...|  8.6.—16,7.
. | 19.6.—20. 7. S R
O 1.7.—15. 8. s P
1963 | 14.6.—28. 7. | 23.6.—30.7. .| 28.6.—26.7.
_ ' 1.7.— 4. 7. N s
- | 30.6.—21. 8. : Cos
' 1964 |17.3.—24.11. | 90.6.—16.8. | 0.6.— 7.8.’
i 7.6.—26. 1. . : " ;
i 8.6.—29. 6.
! 13.6.—15. 7. )
N 37-—30 A )
! ‘ ')@,.3 S R.f, 8. [2]-[8), [11], (17], (18] —(22).

observatlons -
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We would like to discuss at this point the frequency of the NLC which
varied from year to year. A number of different observations are given in
table 1.

The yearly displacement can be seen from table 1. Since the stations are
located in a nearly uniform region (?:50 - 6‘.)? N), the geographical position
do?s not seem to be relevant for the‘diSplacement in sightings. If we now

tabulate the earliest and latest observations, we arrive at the following:

Table 2

- Year’ VféfbiIity MésSéphé{e

" 1e61 | 24.3.-13.8. |Early

. 1962y| 7.6.—15.8. |Late !

1963 | 14.6.—21.8. |Late

) _ 1964 | 17.3.-16.8. |Bavly
The German observations of L/28/62 were Ieft out because it was a single
observation. Subsequent NEC not until June. The Soviet data for 8- 9/6h
are also omitted. -

The significant result of the above tabulation is an apparently delayed
or premature occurrence of the NLC for the years for which the change in the
direction of the wind in the mesosphere occurred later or earlier. According
to the data in table 2, the NLC could be observed continuously that is, the
periods for NLC sightings had started.

As is shown in table 2, there are no marked differences during fall. As
" an example, the NLC disappeared constantly around 15 August for the years
1961 — 632; only Soviet data reports for 1964, sightings up to November,
otherwise the same decay phase applies for this year as for the others. Up
to now, measurements made by rockets did not show any such marked aifferences
during fall as they apply to springtime. This‘seems to point to a relation-
éhip between the circulation in the mesosphere and the duration of the

occurrences of NIC.
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2. Discussipn _

It is significant that the NIC diéappear during fall on gunearly éonstént
date. As was already shown elsewhere (see [16]); noticeable deviations occur
in countries during spring. It follows from these(resuits that there is a
relationship bétween the mesospheric circulation (see Faust [7 — 8]) and the
frequency of NLc;. The NLC‘opcur, not until after a change of wind direction

_during‘spring took place. At théltime this chaﬁge occurs during the.fall
season, the periods of visibility of NLC is terminated. The deviations ﬁhich

occur are treated in [16].

(630 gig, 2: Schematic of temperature distribution in highér létitudes
| Thé arrows signify the direction of vertical motion (according to
Faust, [7], p. 25). ' -
For the development of the NLC, it is not only necessary to consider
the change of wind direction andvthe resulting cooling of the mesosphere, but
also other conditions. For exaﬁple, a sufficient content of_H20 ié néééssary

'so that the NLC can be formed within a foreseeable time.. Ohly if these

different components coincide, and NLC' can be formed.:.
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